CHINESE CHESTNUT TREES
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than an increase was found in the proportion of bark in eross sections taken
along the trunk. The thickness of the root, erown, and trunk (1) bark, although
difficult to mensure aceurately beeanse of its irregalarity, was approximately
the same in 1937 as in 1925, Since the diameter of these seetions inereased
without o change in the thickness of the bark, the proportion of bark was
lower in 1937 than in 1928,

The values for proportion of bark given in Table [ are on the air-dry basis.
Where data were availuble, these values were caleulated to the moisture-free
busis. When caleulated on this basis, the figures were changed by less than
one per cent.

As in the previous work, the tannin analyses were made by the methods
of the Ameriean Leather Chemists Association exeept that no eharge greater
than 65 grams was used for extraction.  If the tannin concentration of the
analytieal solution was less than four grams of tannin per liter, the amount of
wet, chromed hide powder was reduced proportionally.

The results for tannin and sugars are given in Tables I and I Comparison
of the average results for trees B2 and K2 with those for tree 153 shows that
tannin in the wood had inereased by about one per cent in all sections through-
out the tree. But if the comparison is made with the averages for ull five trees
examined in 1928 rather than with the results for tree 13, an inerease of
about 3.5 per eent is found. This difference results from the faet, as shown
in the previous artiele!; that tannin in the various wood sections of tree 13
was appreciably higher than it was in corresponding seetions of the other
four trees,

The tannin content. of the crown seetion of tree B2 was greater than that
of the trunk sections but was equalled by that of the root, while the maximum
tannin content of tree 2 was in the trunk (1) section.

Tannin in the wood deereased from the crown to the branches in tree B2
and from the trunk (1) location to the branches in tree 12, This deerease
was probably related to the age of the seetion. The upper trunk and branches
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TABLE 11
TANNIN AND NON-TANNING IN Ciingse CHEsTN Ut TREER
(On mointure-free bhasis)
(Trees B2 and B2 sampled in 1937, K3 in 1928)
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were of course a few years younger than the crown section and, as has just,
been pointed out, tannin is slightly lower in young than in old wood.
Tannin was higher in the bark than it was in the wood of the various
sections.  As in 1928, the highest tannin content of any portion of the tree
was in the root hark. Burk tannin during the nine-year interval had changed
very little in the trunk but was about five per cent lower in the root, two
per cent lower in the erown, and three per cent lower in the branches.
Non-tannins in the wood were almost the same in 1937 as they were in 1928
in all sections except the root, and erown.  In the root, wood, non-tannins
decreased about 2.5 per cent; in the erown wood, they inereased by about,
one per cent,
Non-tanning in the bark were lower in 1937 than they were in 1928 in all
sections except the crown and trunk (1), where they remained constant.,
The significant changes in the amounts of sugars in the different, parts of
the tree, as shown in Table 111, are proportionately large deereases in both
total and reducing sugars in the root wood and bark and in the branch bark,
and moderate decreases in the upper trunk wood and bark. These are the
locations in the tree that have the highest sugar content. The range, therefore,
in sugar content, for the various portions of the tree was less in 1937 than
in 1928,
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Not only sigars hut also tannin in the hark and non-tanning in both wood
and burk showed narrower ranges i values in the older trees, Roots especially,
and 1o some extent the branehes, of the young trees showed high values for
these constituents,  With age these high values moderated, and the tree
hrewme more unifory in composition throughout its length,

At times it ay be dezirnble to know the approgimate Lannin content of
tree without disturbing the trunk. 1f o constant putio should exist hetween
tannin content, of the branches and that of the trunk this could be neeom-
plished. In 1928 the ratio of tannin in the bark of trunk (1) and (2) sections
Lo that in the bark of hranches was found to be 14, The ratio for hoth tree
132 and tree 2 was 15, which supports the tentative conelusion given in the
previous report! thi for practieal appr imations tannin in the trunk bark
of this speeies is about one and one-half times that in the hark of the branches.
I 1928 the avernge ratio of tannin in trank wood to that in braneh wool
wis 2.7, but the ratios for the five trees panged from 2.0 1o 99, The corres-
ponding rtios for trees 12 and 152 were 1.5 and 3.0, respeetively. The varin-
tion is o great that the tannin content of Lraneh wood s of tittle value in
estimating the tannin content of trunk wood.

o commarize: This veport, which presents results for comparable Chinese
chestnut trees smnpled nine years apart, shows that {here was an inerease of
o little more than one per cent in the tannin content of thee wood throaghont
the tree during this period. Jelatively large deereases were found in non-
Lanning and sugars in the root wood, and in tannin, non-tannins, and sugars
in the bark of roots and branches. The differenee in tannin content bhetween
the various parts of the tree generally beenme Jess ns the tree aged. Thix was
alen true for the non-tannin and the sugar content.,

LEFERENCE

1 Fannin Data oo Hairy Chinese Chestnnt Frees Grown in the United Stats I .
Clarke and 12, W, Frey (with introdurtion by G B Gravatt). J.AL 27, 206
(1952).

leceived July 16, 1912,
Discussion

('R Operrenn: | think this is i interesting investigation and an excellent
thing to have in the pecord, The first point that trikes e is the comparizon
with our American chestnut, I find that the tannin content is i in exeess
of onr American chestnut today. OF course, these are live trees. Today we
have mostly dead chestnut trees, st we have not found that the tannin
content. of our Ameriean ehestnnt deerenses with the e of the treeor the
tine it has stood sinee it died. Toduy, if we find an Ameriean ehestnut that
runs up to 11 per eent fannin, we consider itoan exeellent one. That was
not trie i few years ago, but it is today. The average, | wonld =y, is around
9 per cent. A great deal of it is lower than O per cent.
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Another difference with our American ehestnut is the amount of tannin
that is in the bark, Thereis very mueh less tannin in the bark of our American
ehestont than there is in the Chinese chestmt, apparently. American chestout

bark shows around 3 or 4 per cent of tannin,

Now, the original iden of the Department of Agrienlture was to use these
Chinese seedlings for reforestation: purposes (o replaee our dead and dying
Ameriean chestnuty but 1 believe they have given that up.

I talked reeently with Mr, Gravatt at the Bureau of Plant, Industry, and
he said they were no longer recommending Chinese ehestnnt for that purpose.
They are now only appealing o farmers to use these seedlings for planting
an aere or two on farms, primarily for their food valie and somewhat for
their decorntive value,

L. ML Wirrssons: There has been o lot of datasubmitted to indicate that
chestont does not deteriorate after it dies. From an analytical standpoint
that, is probably trae, But people who huy chestnut wood know that although
you may get wood with an analysis on adry hasis of O per cent now, you don’t
et as mneh dry wood per cord, beeanse the tree Jeft standing after it dies
decrenses in total solids per eubie foot, Isn't that correet?

Onerrnnn: T think it is. We have not found it to he very marked; bhut it is
true, 1 onade the statement that at the present time our Ameriean chestnut
contains considernbly less tannin than it did a few years ago. | think this
s due o the fuet that all of the lowland ehestnut bas been eut ont and utilized.
They are now entting from the higher altitudes, and the higher altitude trees
always contain mueh Jess tannin,g But we have found that from live trees
and dend trees ot the sane altitude there has heen no marked change in the
pereentage of tannin by analysis.

1. 1. Wankei: Mr, Chairman, is it in order to ask why this work wis
started”?  What was the objeet in importing these trees and having them
planted, and in making these studies?

Oppersnk: 1 just made the statement s minute ago that the objeet was to
reforest. onr monntaing.  Amerienn chestnut died ont with no hope of its
coming baek. These chestnut trees of Chinese origin are blight-re istant, or
nearly ko; but the charaeteristies of the Chinese tree are so different from
our American type, partienlarly in their wood growth, that they do not
produee nearly ns much wood as the American chestnut docs over the same
period of time. This, together with the diffieulty of going in and reforesting
these mountains sl down through the Blue Ridge system and the Alleghenies,
i« an impossible proposition. This is the reason why the Departinent. of
Agrienlture has given up its original objeet of replacing American chestnut
with the Chinese,

WaLkeie: Thank you very much,

I D). Crankr: Was it recently that you talked with Mr. Gravatt of the
surean of Plant Industry?
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Oserrens: In the last two months,

Crarke: These trees were planted in an orchard, They were the orchard
type, and beeame very bushy and when cut back, formed almost a hedge,
or dense grove. But certain trees, planted in the forest-type plzmting. were
found that made a large growth and really looked favorable for use in pro-
ducing tannin.  Mr. Diller went over all the plantings and resurveyed them
about a year ago. I have never talked to him since. I don’t know what he
found out. But I understand if they are planted under forest conditions they
appear to he satisfactory.

OserrFeLL: | make one comment on that: Mr, Gravatt said that the trees
that were grown under forest conditions were very much better than those
grown under orchard conditions. But still they decided not to continue to
use them for reforestation.

Crarke: They have used Japanese as well as Chinese. We have analyzed
some Japanese varieties. They have about the same tannin content as the
Chinese, but 1 don’t know about their growth habits,




Effect of Age on the Size and Tannin Content of

Chinese Chestnut Trees Grown in Maryland™

By L. D. Cranke, E. T, Sreaxert and R. W. Frey

Lastern Regional Research Luboratory
Bureau of Agricultural Chemistey and Engineering
Unidted States Departent of Agriculture:
Phaladelphia, [a,

In 1932 & report! was made on the tannin content, of five hairy Chinese
chestnut trees of the species Castanea mollissima, supplied through the courtesy
of the Division of Forest, Pathology, Burcau of Plant, Industry, U. S. Depart-
ment. of Agriculture.  These trees had been planted in uan orchard at Bell,
Md., in 1912, as scedlings grown from seed obtained in Tientsin, China. They
were about sixteen years old when removed for analysis on April 7, 1928.

sented nt the Thirty-Ninth Annunl Meeting, Columbus, Obio, J PARHEVA
PPrerent wddrees Southern Regionnl Research Luboratory, New Orle
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Nine years later, on Mareh 10, 1937, two additional trees were obtained from
this orehard throngh the sme ageney. At eneh date the trees were dormant,
although it was near the time of year for the buds to swell.  Dation size
and tannin and sugane contents of the trees removed in 1937 are reported
herein and compared with the results for the trees removed carlier,

The orehard ix located on a hillside with « moderate slope to the west.
Trees B2 and 152, removed in 1937, grew cloge together near the edge of the
orehard at the foot of the slope. Tree 93, which was examined in 1928, also
grew in nearly this same loeation. The other four trees remmoved in 1928 grew
farther up the hillkide and were cnaller than 153, probably beeause the soil
wis hot so rich or so moist on the cide of the hill as at its foot, Therefore,
the data for tree 13 have been given in the tables, and the averages for all
five trees examined in 1928 have been omitted beeause they do not differ
much from the results for tree B3 exeept for tannin in the wood, and this
difference will be diseussed in the tes

Mensuring and sampling was done in exnetly the sime manner for all trees,
First, they were dug up and mensured, then seetions cight, inches long were
cawed from the largest root, the crown, the trunk, and the hranches of each
tree. The erown seetion was taken at ground level, where the trunk bark
and the root bark meet, Three trunk seetions were taken trunk (1) at about
ixteen inches from the ground lovel, trunk (3) just below the first arge
braneh, and trunk (2) midway hetween the other two trunk seetions, From
these 8-ineh seetions the analytical samples were prepared by chopping and
grinding a suitable portion of wood or bark. Woorl saunples represented entire
cross seetions of root, trunk or hranches, excelusive of hark. Bark samples
comprised the burk entirely encireling the corresponding wood sections,

The size of the trees inerensed appreciably during the nine-year interval

between the taking of the first and second sets of samples. [Heights and

dinmeters at the later date were from 1.5 to 2 times as great as at. the carlier
date. In 1928 the trees were from 20 to 24 feet tall. In 1937 trees B2 and
152 were 31.5 and 34 feet tall, respeetively. Table I, which gives the dimmneter
and eirenmference measurements, <hows that the circumforenees of the trunk
(1) seetions of B2 and E2 were about one and two-thirds times as great and
those of the trunk (2) and trunk (3) seetions about fwice as great as the
cireumferences of corresponding seetions of tree Ko,

Beeause of the irregular shape of the roots and erowns, their measurements
were not entirely satisfactory. They showed, however, about the same relative
inerease in size ns the trunk ceetions. The change in size of the branches was
not determined. In both years only limbs between 1.5 and 2 inches in dimeter
were selected.

In trees B2 and E2 the percentage of weight of bark in the air-dry seetions
inereased regnlarly up the trunk from the crown location to the branches, as
shown in Table I This was not true for tree 193, in which a deerease rather




